The contractile apparatus as a target for drugs against heart failure: interaction of levosimendan, a calcium sensitiser, with cardiac troponin c.
Cardiac failure is one of the leading causes of mortality in developed countries. As life expectancies of the populations of these countries grow, the number of patients suffering from cardiac insufficiency also increases. Effective treatments are being sought and recently a new class of drugs, the calcium sensitisers, was developed. These drugs cause a positive inotropic effect on cardio-myocytes by interacting directly with the contractile apparatus. Their mechanism of action is not accompanied by an increase in intracellular calcium concentration at therapeutic doses, as seen for the older generation of positive inotropic drugs, and thus does not induce calcium-related deleterious effects such as arrhythmias or apoptosis. Levosimendan is a novel calcium sensitiser which has been discovered by using cardiac troponin C (cTnC) as target protein. This drug has been proved to be a well-tolerated and effective treatment for patients with severe decompensated heart failure. This review describes the basic principles of muscle contraction, the main components of the contractile apparatus and their roles in the heart contraction. The regulatory proteins troponin C (cTnC), troponin I (cTnI), troponin T (cTnT), and tropomyosin (Tm) and their interactions are discussed in details. The concept of calcium sensitisation is thereafter explained and a few examples of calcium sensitisers and their putative mechanisms are discussed. Finally, the binding of levosimendan to cTnC and its mechanism of action are described and the results discussed under the light of the action of this drug in vitro and in vivo.